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PURPOSE:To provide a piezoelectric actuator and an ink jet head of high manufacturing yield and 
inexpensive, for which the cost of a drive circuit is low because of the low voltage drive available, and 
also provide the manufacturing method of the ink jet head. 

CONSTITUTION:^ a piezoelectric actuator of unimorph structure formed by bonding a piezoelectric 
element 2 cemented on a flexible plate 1 and operated thereon, a conductive film 3 is formed on 
electrode faces on the opposite side of the flexible plate. Even when cracks dividing the electrodes of 
the piezoelectric element 2 are generated in the manufacturing process or the like, the cracks are 
repaired by the conductive film 3 to reduce the thickness of the piezoelectric element 2. The low 
voltage drive, therefore, can be carried out to reduce the driving circuit cost. Also the inspection 
process for the piezoelectric element 2 can be omitted and the piezoelectric actuator and an ink jet 
head, inexpensive and of high manufacturing yield, can be provided. 
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( 2 ) 

1 

[»*®i] ffm*^i»«tt**i"* 1 TiWRa»e>i« 

T^-^^E-^^fifitSr^fiRbv tills Rl^tMIEff 

^tlJ:<t»)tiS*SrfB»i-5'f ■*9*S*v h—y Ktc*3V^ 
T, W#filfcC*©ffimr*? L ~^-*«r*^l'fc- 2( 

-J^-y b^y Y<oWM3j&o 
[0 0 0 1] 

[0 0 0 2] 

2 0 9 0 4(c|B^$HSJ; nHatR-hfcffim^Sr 
fff^r tic J; 9, a=*;i'7M©ffl7^fax 
— ^SrfllJ&U -f l/{r*?x.y b^y F^Jcjgffl-fat© 

[0 0 0 3] 

sa3txe(-*5VNTjim*-?t"Bra«^#^(c, asm 



^§8^6-3 1 6 0 7 0 

2 

4^SBBg 5 7 — 2 0 9 0 4 KfrbfrZ X 5 ft^f ^ > 
b^y Klcisv^-Ctt, ffi«r^^a3i-^^#»P^{- 

[0 0 0 4] *5§K(4W±^^^:Sr^i"at><o-efc 
jfcffiHT^^'a^— ^ t ^ >9i^^ y b^y K*5<fctM 

is?*?*? b^y v<o9m%m&m&-tz~t\zhz>o 

[0 0 0 5] 

"tt&BiHt-iiim-ra r. t £ *> mfti-zmm^&^x, 
[ooo6] m2\z.^m<D&wr9^-^~-9\t., m 

mmm<nWoV¥& 1 • 0 fi c mglT-efcS - t Sr4*» 
[0 0 0 7] J(f3K*»W©ffi«T^^3.a:— ^»±» ^ 

[0 0 0 8] f4W38W©fft7^f*i^il> * 

m/mBtmom mm^m^M l- 7 0 %urF-cfc 
ar tsr^fc-rac 

[0 0 0 9] #5fc#»W©>f ^S?*y Ftt, 
[0 0 10] »6fc*3SW©>f >?i?zcy b^y FO»t 

[0011] 

<5o 

[0012] HHi^wwHJS^J^ftajimr^^ 

ffi«Sl^2*5J:tJ«J»«ttAIDI3*^«**^-C 
«fSr^UTe§*^t-il5USi-5ttSrSr*-rS tot* 
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( 3 ) 

3 

2 auiagKSiT/fc§i#abi»4&^u+«m«fc«j«s 

5,, JE«^2<Drttf>jEA«ffi^^a® : Sr^5it(- 

t»«?*-5. ffim*^ 2 ©Rnj^«<ny©«gffi± 

s 0 »m«i&iss 3 «, itshr 1 1 ffia^^f- 2 ©gfie 
^^s^mr^^^©^^^^^^ 

[0 0 131 S12«2)s:^©5llfe^JJC*5»tSJE«T^^ 

ff 4oTV^vv»»«l8-ei*, Bl 1 i 5 I- RTHMR 
1 fcEE«^2*it^«tt&«3a»e>*$ff«r*?- 

»J14^#«14A^ 3 ttttfzVcXL VX i*3 vMC 
fc:ta5£;*;h/-CV>.5fc«>s 1 fcii Cffm^T- 2 ©-sr 

5S«tt&IM3tfStt;&n£nTV^R 

*tf*>k. £E«3lW-2H:«WSrfiM«U-C«0WU 02© 

[0014] El 3 *5 X T*m 4 ©»£W-*5 5 
£*tfc©BfcJ:0. ^iPJlciSJEmr^^-*© 

m&±©&fi*i$ 2 a h*. gi#WL«l4**SSK*^4aJ»- 
t?fo5o ?l#itiUft4©S*tt* ¥W#tt-*«*fc.fc9 5 



1 6 0 7 0 

4 

5 1> <OT?ft tmwr* h t &J1^ <fc 9 ft 3 1* 

tt-s"^ 

©W^?*^«-^»^.#St©-eft(tix(ift?5-f, £ 

-era, ^*B^*3(t5^®!ia$^o. 5 mii©w« 

«ltlHC<3~5M ma«©JEfl;*^- 2 ©«^Wft^ 
MSr, <S-*©*ffia§lcJ;5^*©*-C»«U'CV>Sfc 

f7?fax-;?©W^^i^lt«iSi:VNofef 

1 *5 J; t/ffi«^^ 2 ©SSffi ^ C i o t Jt5 Hi 
i/^/w-efc^(i^v\ ffe*^^©^*^©**^. n 
fib&mm^k&t>fr1t.'2kW*ffitt£ 5 »«JftW 

[0 0 15] r.©J: 5ftV"</H!:*t?g5^©ff^-Sr* 
<i-5#^-> )i&SE©ffi^*ffl3:#iffl-r5-:fr-c, 

fcffimm^2(^P^5ffi^ ; lr^:%< bfttt 
bte^tcib. ffiSSH^ 2 ©««6<)ft3i«l*^tttc 
j»^.#5t©t?ftrtiv«ftfeftv\ tr^^ffli?© 

1 0 0 n trMm&mft--ehiit 0 r©^^©ffi®^ 
©JP^Sr^offST^^-^^i— ^©iKtblffi^s $H — 

-Tjffffir^^^.^— ^©^tbiaes^^. b©i&fe5S!i-o-ii 

S:L-C/^$V^^>©'e^*ft<^ ».&©©«Nfct£*fUTl^ 

ft4St©-efo-5fe 0 jEm* J f-2©^i-5 
itXSg-ftlill®^-?- 2 ©»*^lnl©«lf-3fi«^it^Ji-5 t 

mKiDa»=«^ns«s*'Sfctt> ffm^2©jp^- 

^•Sr 5 0 At m t#3fe© 1 /2 ©tt{-lS^Lt:v^?.fc«). 
0 ^©««6*iaS«^3l5«>t>©»-Jt«EbT*U<<eTU-C 
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( 4 ) 

5 

<ai/^v*T?Htti^2©ff^£:®Cfc»-S\ fi£#S© 
fyy? O^S-CfeS - ©ffi®*?- 2 ©«ffi©^®ffl. 

-cv^s. 

[0 0 16] ftfc, ffi«*^2tt*^bfc^9s'^©§l 
9y*#ffim*^2©«lfi®«rJtiIU-C«lifc*M0rLfc 2( 

;ft^&£3i§3i£*S©t-##ft ;t *' l ' : * : — *JftAT?*ft 
*»ofc*&fctt. %mtottM f 'Hrl>*&£.-rz - 1 »'>* 

2*, ^{c^-T J: o y h^y KlcffST^ 

— H^+t-^-t"^- fc«**>5fc«>, J£«^t7-©#C 

L*^®;^****. »±©«*fcJ:!K ffi«*?2fc*J 
lt$^9;y^©5§£teffcfftlft&t>»iWx.> 

T^^-^-m^ 2 ©R-BJ^«fl!l©W£ffl 

ifc^mttftaafcRtt-CV^. »S«fei£lg3&fS:tt3 
^ i: <t *9 > tsH»K 1 t ff ®S*7- 2 ©JR*ISK:38V * 

[0017] @4I1 ««1£&IBS 3 ©^^jSSr^-Tt 



!|$Hip6-3 1 6 0 7 0 

ffl 4 ^JESS§7 2 ©Sffi-k©8H$fc$ 2 a 
5ff«7^fax-?T?B, 5»«e&R3©fctf«r** 

^m^wi©3i«^«tt^i^ 3 ©#^i£©9!:«{- a 
otu, ffamT-2ic^7?'^^^b-rtffimT^9 : - 

[0 0 18] *1\ mniS&MlizX.&EEMT*'?- 

^©tetgstffc^ofcffi-eii, rmm^km^i^? ~? 
^ 7 ^ ia d ti^M^fcfft^^ 

Z^y? ©^^*5Mv^JEttT 9 f-a- 9 \z.ttT Z> 9 7 

^ov^r«, jia^(-^73'^* 3 ^bTt.«ffi©* 

fi(4^ ©5l^©*IV^t>© i: fatflH^"t?*>SfcJ?>, 
5)-»f$^c#gB^©ff®*7©»#(-^:t^Xw-^«l(t 

^^fetvsm#©^m*«^^ s ^-f^fc«>^ j±®*^ 
©ilx«iMa^t^ s ^-rsrt('^So tot, i©?E 

Wm^l-. Je©^Hrt©ffiSt^Sr^o*S14WMSr)S3£ 
t>©©, ffifei« 5 l. 0 0 c m£TF-e#>*Uf. Kit* 

•ttfttflH * © 7 7 — © i * © iS-a^ l-fc* 5 3 t. 

©■Cfc6#, *5IM©ISiS^I«-*5V^T^ffl bfct©»* 

^7^9-©t©-efc 1 ?, ^©S^fti x 1 0 fic 

m^-CfeSo 
[00 19] JJcfc» 5gStt£Bitc£5ff«T^^- 

^©tttBicxtf-r»*-efcs*^ a* * 

J;5*7.x.•>'7 , -Ci©^@S^^L.'rv^So 
3fcJB«r**«tt«ffi©»J£lc£fcoT»4, 
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( 5 ) 

7 

b> ^fc^<o^^^&K> ^®^ff^fti?a s 3S 

§3 ft«<0 t> CO (Cjl^fc £ V * £ ft ft it ft ft <b ft 

^iftjttftv^t, 2 (OS pT^«1»l<OBffiffi£: 

<S0. 2mmf oilV^WcfcO^ LTV^^ 0 ffim^ 1C 
tt/h<Sv*fc», **±MHW:«V\ tot, ffiif^2 

*£ft3o Sot, «tt*(D»^l:iai*fc»1tteR«3 
<0^^*^ff*fcoV^tlftf4U tefflpJWjtf&HSrW 2( 

*5-«»ft««Sr^9^-^K, /fc«ff*#£E« 

«>e>ftsrt^«£<, ji«wft^M^^bftv^<b^ 

-^VSr^JtU *«ttS«3<D««««*2Blc. $L 
mM-^BMM^ 2 (Off LT50 %<Dmz.WtM b 

tV*S 0 fti9W4|&^tt{-Lt 2 5 /imtV^otM 
ftffitfcS^s 5J — ^PPJBlItt-<oj: 5ftff^W5^ 

■TS^St btS5Iftfc<0-Cfc£ 0 #&*^ft^B 
±9*fc*o*Mft^fc:ovvtt>* »«ttA«3<off*8r 

[0 0 2 0] £JLL<0«fc 5*-bt, y^H©Sttl^fc*5tt 

^^^^dS^btt-tottlBdSflfc^Sft, ^Ste^SI 
3 J: 5#*flS«K > *^^oi^i^«iSSK 

■fc&^ y rt#5t><o»::btv^ 0 tot. 
£j£ffiT^^-*offi£tc£ftfcf, fflT^^^ 
— ^<off*Sr«e*<ot>(0(c]ttfcbt»< T?*5fcK>, 
tbSJBEtt1S<tti^?>ft, IBtijlHlK^^ b^rte^i-^^^ 
^t#6 0 WIWKl, W^K*^ll»©r|J»fc*5V^t, {£ 

fflti:^7^ b t **3»»4i- 6 r. t am i 



mm^6-3 16 0 7 0 

8 

[0 0 2 1] #»fflfc:±5>f ^v^* K 

:ns> h^^y K^®fflLfct<Otfc^>o H5B#8^ 
Jfiffi|fcfc{tS>r>'^v ? ^^ h^y K<oBrffifltfiKEI - e*> 

6, ««ttAK3 3&SKJte>ftfcffi«*^2, #£Xf7 4 
l 3d^e>#j«Sfttv^p Jgl<oS«5ttsKy*- 
#*-b^y*/V7*>«<o»JBJ:0ftD, J?*a>fc 

t^^fV'^B^^y^Wi 2^j££fttv> 

^#§ft^>^ : lr«t^ttltbtv^5 0 »2(Ol 
ffi 6 <o««(-oVNt *>3I 1 coS^K 5 b mfiiKtf y # 

*2b<DmmwT?3bz>m2<DmtiL6<DmmaL 

5»§fttV^ 0 ffim*^ 2f*E^S9ttJifBJ<OfB2<DS 
«6 ±i-«*£ftt*5»9, E«* : F2fcJB2©S«6H: 

5*2<oS«6 i<0«*ffiffil<0«ffittl TORSrli:- 
iOfHSKUi, »«ttA«3J»ia:itfefttvxS 0 BE 

2 <o r tibjE&mmm^mm&n y^t^xv. 
&mm?2 bm2<Dm$i6\*j£n.T?^~^—?b lt 

[0 0 2 2] El6«*5IK<0|l3feW^it^-f 
y h~-y F<0— ai&t*>5aEl<0S4R5<05pB«^E-C 
fc^o *5l^co*Jffi#!|-e^, W-4«tt<o>f ^^SIEKdsJB 
l©iW5±K9#»rtS^ti3?, Rl^Ofcfel^^ 

^^9, 8W^<0>f ^«E**#JKi-5«fe»Pl Oft* 

3ft5^$-8U*8, ^^SllJSiW^fft 
j^1?l 2^^*fttv>-5 0 se>fcJBl<oS«5<o«tgS 

tfKitbftt43 9, ^^atili5-l 0//mgS 
tfc5o 

[0 0 2 3] H7tt3WW©ltlt«K*5rJ-»>f 

K<0¥ffi*j£mtfc5o -fttt*2(OS«6fflSl 
iOAfct><ot*>Sds, 2 (DW&L 6$o£ ^<o^M\c 
3— r^f ^£fttv^ I TORtta?S"Cfc5fc6> JB 
2coS«6ftaibt>r>'^v ? ^^ KrtSBSrSSw 
fcdSprffi-CfcSc ^l<OS«5<Ojft^fflJtB2(cS«5 
tt, ^^^^^SrJfeUt*L*ifaiR<OS^«B5 a ft^b 
tS^SfttV^So »«5 8l*'f^* 

S§<o^ft 1 b^btv^^fc^> ^Sco^v^gpte^fc^ 
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( 6 

9 

oss 5 ^ ^ 2 oss 6 <om&^& sr^w-r s r t # pi 

bfcH^9^/££;ft/ri^So /±^9i3:, JilT^ 
^x^^^tt tb^-f" S ff 2 33 <fc XfWh 2 OSS 

$^r^ 0 «P10lt ^v^^-O^^OSKSSr 
WSbTl^S^y ^^^t?fc^ 0 ^M4^9^1 HI 

f&^ffej&i-S^ ^^Sr-^**.rv^5 0 «f 1211 
1 MSSilbT— > K^«B©^f >99>9 

fejvcjs?), njttt*a>f ^81 lfc:«JEAbfcft*&& 

«E»8«rmJ-5-ifc.«fc«K *SJ:9»Ab;fc«iS#ffi 
9 fcflEA tt>f ^ fttaoTFftJfeRlBa 5 *^*- Sflfc 
*SH£»U -Y >9*J^v Y^v KOftJlSttSr[*]_h£i2r 

^ ^ * ttEft £ «£»tt«:o*#« b < * 5 X 5 WRtt S 

t*5 9. >f ? fci o *»» i 2 tac-c 

[oo24] ia 8 as ±ub 9 m^a*ivi>*ftw<omi&w} 
<Dmmmf$mxt>*>, ^m\cx^>9^^yv^y 

-rs 0 £Eiw*2»mwfc»»b-cJDti»bT*5 

9 0^>-^£ifcf&bTV>S 0 @W^H 
0 Ote^fc&WbTV^lV Wc v j±li^2(DlfS: 
liIKSrBBC5ftifbt:tta-t"4k, El 9 <0«6(cjES*^ 
2iS2 OSS 6 0#ttt£ J; o 

So ^(O^^I«Pl0i:?)M^ EE#£9 

^-CJEEaiR^ 2 tcWE^/v* £ , EE 

2 t»2©S«6ttWl5BJ8<D«^«i*, ffi*^9cD>r 

7 ± 5 >f V 1 0 0 k fto TtttU SH5o 
a 1 0 0 Bi* / XA^ 7 J: 5«6k ftoTttB U Bfcffl 

TOloo^fWJ-rSo 
[0 0 2 5] 01 0tt*»B8©*Hi«"e*)*^^^^* 



) #§B¥6-3 1 6 0 7 0 

33ftS^ is**?**? Y^v KofBfLfrftSrRWb^ 

x*¥mtemft<D&tt~e&z>m 2 os« 6 %m 1 <d*« 5 

(C^gps aSr^bTg^r-rao l(OSS5^ 
So J±lf i 1 2 Itff A i 9 ±SP(Of 2 OSS 6 ±l^f 

ffifflS<o«ffittr<D»ffi±^K:Jte>*i/fcSfj!*85 2 a Sr^b 

[0 0 2 6] ft^y^^>; K^*3tt5JBtm 

mmiMiz.&^xizwmf- 2 ic^Mrr s ^ 9 ? 9 

*^2 g^os^^^ffb, fftr^fax^^ottffi 

b*5IM<^*3ffi^J{-*3ttS-f >9*J*y h^y Kt?tt, 
3 SrKtt 5 ^ t J: 9 ff 21^7^ 
b®f£Sr##r bT t> - JxSrtf r 5 
£Et*f 2 ^ i *"C# 5. 

0*JfeW£33ttS^^ KT?*>. «10 

0 /xmfcofcffi®^2<Dg:^Sr5 O^mCf^Ct 
V^fc#> x ^y^^>^ h^^y KOWUmffitcoV^TH: 
^O 1/2 o T 33 V , PlblelK^^ b^rte® 

*^2fc^9^^*»^bTt>, **Sr»ftS*5wi 

W<z>IUfeWI-*5tt5>f ^^^^ h-^y KO«3t*j»"tf 

^-T4#a^ bT**fc* ^ y - ^fPJMSrfflV^ r fc 

S^T- 2 5 ^ 9 3^ 9 SrfF^-TS r ^ dS-Ct SO 

-e983ft2M^9#iRj-fcU ^Et*^2 0^7^^ 

[0 0 2 7] «_b, *OTia^fft7^f^^^^ 
v^T»Mbfc*s % ftW-ffi«^f-— ^ffi«^tf— X7^(CiS; 
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11 



[0 0 2 8] 

e^tapSrl. OOcmETF. flMESrBKT, &Bi«*£r 

b^y K©»3S*fe»!iJ:*ttf^ ffiWSi^© 
[0Eo1BSi|ifcfftWl 



[02] *»K^<tSffi«T^^^3i— ^(0»»»f^Sr 

[hs] ttmtz*&m*T*7^—*<Dm£&&& 

[IS 4 1 *36M(cJ:5JE«T^^^=— ^^§8it*«feS: 



#i¥6-3 16 0 7 0 

12 

[05] #»Wfc<fc*>f ^S^S' K«:*i1Wffi 
#I/&0 O 

[0 6] ^Bflfc^S-f b^y K©»l©S 

[0 7] ^ZSWl^XZ-Of^^y b^y K§r*i~¥ffi 



[0 8 ] *3S9ifc: J: 5>f S?* ?? b — y K<£>lg»»fE 
[0 9] *»5BCi5>f b^j' K©«ltff 

[010] ^m^XZ^l/fit^y b^y K<E>SBS# 

[fJ-J§-<E>t&Wl 

1 *T£I« 

2 JEm*^ 

2 a mmm 

4 3i#aju» 

5 fg 1 <£>S1K 

5 a m&u 

6 fg2tf>g« 
7 

8 rs—im 

1 0 

ii &m4is?m 

1 2 «#Mf 
1 3 7>f/W 



10 0 



!1] 



[0 2] 



[04] 
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( 8 ) 



3 16 0 7 0 



[H3] [05] 




(51) Int. CI. 5 HWJtB* ffrtSlSf F I «« **«9r 

H 0 1 L 41/09 

9274-4M H0 1L 41/08 L 
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l&ftB] «l'3¥l!B 1 6 B (2 0 0 1. 1. 1 6) 

#M?6- 3 1 6 0 7 0 
I^PB 0 ] 6^1 1H5P (1 9 9 4. 1 1. 1 5) 

i^-m-^m ^m^m-nrne - 3 1 6 1 

[fflJB#-§-] ®m¥5 - 1 0 7 9 3 3 
[B^#ff^-S^7KS] 
B41J 2/045 
2/055 
2/16 
H01L 41/09 
[F I] 
B41J 3/04 103 A 
103 H 

H01L 41/08 L 

[lifflB] ¥^12^4^24 0 (2 0 0 0. 4. 2 4) 
[3**t3E 1 ] 

[MjE^&I £3S 
[#fFtf*cD«5ffl] 

[f»*«2] |«ei9SttftJR«s. WIEff«^©ig:a5J;«)rtffil^^$nTVN5rtSr#mi:i-5fS**l?E 

[Ht**3] *«ttftk©ffi«:*^ 1 • 0QcmWTX-*>Sra:?r#^:i:-r2)if*«l*fcti2|E«cDJEST 

HIMt4f 4 ] jWE**ttftl«««ltaJ«B«Wft K*sv^r ByTffcSri & "T* It** 1 75S 3 ©v vf 
ftiWcfEii©^ y^^x^^^K. 

t\ IS**175S5©V^tt*M^|Ett©JEE®T^^3.^— ^Sr-tefflbfei t Sr4#^t-rS^ >^ v^^ h^y K 

°[a**7] ^«Ji(c«^:<DjESmiF* J Bag$ttSJEmT^^-3.^"-i5'©»{jt^rffil-*3VNT, flttfEnraMK-h 
tc«m©i!S^^BH»i-5Xet> P-^WWfcT^©ff«*^Jifcra^fcW«tt«JIISrHlJBll-r*XS 
fc tr^r-TSr t Sr#mt-rSffmTj5'^^^-<5'©Sl»it*fe 
[#*§«:£ 2] 

HftjE*ftfe9[B£] 0 00 5 
[0 0 0 5] 

cifcvv-c, ^m^^©^/5is#&*ei*{-*5v^BWT-efcsr t«r#^t-r^c mz&.m.T??-*.^— 

SSit^fetts Bl^«±^^:©iI«* J f-* s iB®$^SJEmT:>'^ ; x^— ^©i!^i§*'&^c*5V^-C, •BT^Jiti^ 
©ffim^SrlBfa-f P-^WMfcT**©ff«*^±^iai*l!:*«ttl3d!!S:fii*li-5ieiSr* 

•f 5^ & *!®mki-z&mT?3-~^— * ©strife. 
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